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PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner superior in 
fixability and offset resistance and blocking resistance and good in the OHP transparency of an image to 
be formed, and to provide a method for manufacturing the toner at a low cost. 
SOLUTION: The method for manufacturing the toner comprises a first process for executing a seed 
emulsion polymerization by adding a monomer mixture containing a monomer having an acid polar 
group or a basic polar group in the presence of a fine wax powder, and a second process for mixing the 
obtained polymer dispersed liquid with at least a colorant dispersed liquid and further, adding 0.01-100 
pts.wt. of an electrolyte per 100 pts.wt. of the slid component of the polymer to form a mixed dispersion 
liquid and a third process for aggregation of the particles in this mixed dispersion liquid to obtain the 
aggregated particles. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner superior in fixability and 
offset resistance and blocking resistance and good in the OHP transparency of an image to be formed, and to 
provide a method for manufacturing the toner at a low cost. 

SOLUTION: The method for manufacturing the toner comprises a first process for executing a seed emulsion 
polymerization by adding a monomer mixture containing a monomer having an acid polar group or a basic polar 
group in the presence of a fine wax powder, and a second process for mixing the obtained polymer dispersed 
liquid with at least a colorant dispersed liquid and further, adding 0.01-100 pts.wt. of an electrolyte per 100 
pts.wt of the slid component of the polymer to form a mixed dispersion liquid and a third process for aggregation 
of the particles in this mixed dispersion liquid to obtain the aggregated particles. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which adds the monomer mixture containing the monomer which has an acid polar group or 
a basic polar group, and performs a seed emulsion polymerization to the bottom of existence of a wax particle, The 2nd 
process which mixes coloring agent dispersion liquid with the obtained polymer dispersion liquid at least, carries out 
0.01-100 weight section addition of the electrolyte to the polymer solid-content 100 weight section further, and is made 
into mixed dispersion liquid, The manufacturing method of the toner for electrostatic-charge image development 
characterized by including the 3rd process which is made to condense the particle of these mixed dispersion liquid, and 
is made into a floe. 

[Claim 2] The manufacture method of the toner for electrostatic-charge image development according to claim 1 
characterized by the mean particle diameter of mixed dispersion liquid after adding an electrolyte being 3 micrometers 
or less in this 2nd process. 

[Claim 3] The manufacturing method of the claim 1 characterized by performing mixture at this 2nd process at less 
than 40 degrees C, and performing the agglutination reaction in this 3rd process by 40 degrees C - (glass-transition- 
temperature (Tg)+20 degree C of a polymer) within the limits, or the toner for electrostatic-charge image development 
given in either of 2. 

[Claim 4] The manufacturing method of the toner for electrostatic-charge image development according to claim 1 to 3 
with which a wax is characterized by 1 - 40 weight **** rare ****** to the binder resin 100 weight section into a toner 
particle. 

[Claim 5] The manufacturing method of the toner for electrostatic-charge image development according to claim 1 to 4 
characterized by an electrolyte containing monovalent and a bivalent or trivalent metal salt. 

[Claim 6] The manufacturing method of the toner for electrostatic-charge image development according to claim 1 to 5 
characterized by a part of floe [ at least ] welding. 

[Claim 7] The toner for electrostatic-charge image development manufactured by the method according to claim 1 to 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the toner for electrostatic-charge image 
development, and its manufacturing method. In detail, it is related with the toner obtained by improvement of the 
manufacturing method of the toner for electrostatic-charge image development by the seed emulsion polymerization 
and the condensation method, and its method. Since the distribution is narrow, it is excellent in fixing nature, offset- 
proof nature, and a blocking resistance, and since the toner of this invention has the good OHP transparency of the 
acquired picture, it is suitable for the copying machine and the object for printers of an electrophotography method in 
the diameter of a granule. 
[0002] 

[Description of the Prior Art] In a xerography, conventionally, the toner for electrostatic-charge image development 
used widely carried out melting kneading of the mixture which contains carbon black, a coloring agent like a pigment, 
an electrification control agent, and/or the magnetic substance in styrene / acrylate system copolymer with the extruder, 
and, generally has been manufactured by subsequently grinding and classifying. However, substantially, the limitation 
was in particle-size control of a toner, and the conventional toner obtained by the above methods of melting kneading / 
grinding was difficult to manufacture the toner of a mean particle diameter 8 micrometers or less with the sufficient 
yield especially, and 1 0 micrometers or less, in order to attain high resolution-ization required of electrophotography 
from now on, it was not able to be called sufficient thing. 

[0003] Moreover, the toner is asked for the low-temperature establishing method from a viewpoint of use energy 
reduction, and in order to attain this, the method of blending the wax of low softening temperature in a toner at the time 
of kneading is proposed. However, in the method of kneading/grinding, to the resin 100 section, the blend of about 4-5 
sections is a limitation, and the toner of sufficient low-temperature fixing performance was not able to be obtained. 
JP,60-220358,A, JP,60-225170,A, and the method of performing an emulsion polymerization under existence of a 
coloring agent then, salting out the obtained emulsion-polymerization liquid on condition that specification, and 
obtaining a toner particle are proposed that this fault should be solved. Moreover, in JP,2-61650,A, after mixing 
coloring agent dispersion liquid in emulsion-polymerization liquid, the method of solidifying a particle by the salting- 
out is proposed. Since the particle size of the particle obtained at the condensation process was set to 25 micrometers or 
less according to these methods, although the pulverization process was skipped and the toner particle was obtained, 
since it was still inadequate, about control of a particle size distribution, there was a problem that the toner yield of a 
desired particle size was bad, indispensably [ a classification process ]. 

[0004] In JP,63- 186253, A, in order to conquer the problem of particle size and particle-size-distribution control and to 
attain high resolution, the manufacture method of the toner by the emulsion polymerization / two-step condensation 
method is proposed. However, a limitation is in the amount of the wax which can be introduced at a condensation 
process also in this method, and sufficient improvement effect was not acquired about low-temperature fixing nature, 
although the method indicated by JP,6-329947,A is the method of obtaining the narrow floe of a particle size 
distribution by adding the organic solvent which carries out the infinite dissolution in a flocculant, simultaneously 
water at a condensation process, since there are many controlling factors, its repeatability is bad, and it is large — there 
was a problem of ** [of the burden of waste water treatment ] 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, about the toner manufactured by the conventional 
method, what satisfies control of particle size and a particle size distribution and low-temperature fixing nature is not 
obtained, this invention conquers the fault of the toner for electrostatic-charge image development used conventionally, 
and aims at offering the method of manufacturing cheaply the new toner to which high resolution, low-temperature 
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fixing nature, and offset-proof nature are satisfied. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of this situation, in the manufacturing 
method of the toner for electrostatic-charge image development by the seed emulsion polymerization and the 
condensation method, by establishing the mixed distribution process which adds an electrolyte, this invention persons 
can manufacture the sharp toner of a particle size distribution in the diameter of a granule which contains a wax so 
much, find out that the above-mentioned technical problem is solvable, and came to complete this invention. Namely, 
the 1st process which the summary of this invention adds the monomer mixture containing the monomer which has an 
acid polar group or a basic polar group under existence of 1. wax particle, and performs a seed emulsion 
polymerization, The 2nd process which mixes coloring agent dispersion liquid with the obtained polymer dispersion 
liquid at least, carries out 0.01-100 weight section addition of the electrolyte to the polymer solid-content 100 weight 
section further, and is made into mixed dispersion liquid, It is in the toner for electrostatic-charge image development 
manufactured by the method given in manufacturing method 2.1 term of the toner for electrostatic-charge image 
development characterized by including the 3rd process which is made to condense the particle of these mixed 
dispersion liquid, and is made into a floe. 
[0007] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. Arbitrary things can be used for the 
wax used by this invention out of waxes well-known as low softening temperature matter. As an example of such a 
wax, low molecular weight polyethylene, low molecular weight polypropylene, A polyethylene copolymer, graft-ized 
polyethylene, graft-ized polypropylene, The olefin system wax of**, behenic acid behenyl, montanoic acid ester, The 
ester system wax which has long-chain aliphatic machines, such as stearin acid stearyl The ketone which has long- 
chain alkyl groups, such as vegetable system waxes, such as hydrogenation castor oil and carnauba wax, and a distearyl 
ketone Higher fatty acids which have an alkyl group and a phenyl group, such as a silicone system wax and stearin 
acid, Long-chain- fatty-acid polyhydric alcohol, such as higher-fatty-acid amides, such as oleic amide and 
octadecanamide, a long-chain fat acid alcohol, and a pentaerythritol, and the partial ester object of those, a paraffin 
series wax, a Fischer Tropsch wax, etc. are illustrated. 

[0008] In order to improve fixing nature in these waxes, the melting point of desirable one is a wax 100 degrees C or 
less, the range of the melting point of a still more desirable wax is 40-90 degrees C, and the range especially of a 
desirable thing is 50-80 degrees C. If the melting point exceeds 100 degrees C, the effect of fixing temperature 
reduction will become scarce. The wax particle used by this invention emulsifies the above-mentioned wax under 
existence of a well-known cationic surface active agent, an anionic surface active agent, and at least one emulsifier 
chosen from nonionic surface active agents, and is obtained. These surfactants may use two or more sorts together. 
[0009] As an example of a cationic surface active agent, dodecyl ammoniumchloride, a dodecyl ammonium star's 
picture, a dodecyl trimethylammonium star's picture, dodecyl pyridinium chloride, a dodecyl pyridinium star's picture, 
a hexadecyl trimethylammonium star's picture, etc. are mentioned. Moreover, as an example of an anionic surface 
active agent, fatty-acid soap, such as a sodium stearate and dodecanoic acid sodium, a sodium dodecyl sulfate, sodium 
dodecylbenzenesulfonate, etc. are mentioned. Furthermore, as an example of a nonionic surface active agent, the 
dodecyl polyoxyethylene ether, the hexadecyl polyoxyethylene ether, the nonylphenyl polyoxyethylene ether, the 
sorbitan MONOOREATO polyoxyethylene ether, monochrome decanoyl cane sugar, etc. are mentioned. 
[0010] As for the particle size of this wax particle, it is desirable that it is 3 micrometers or less at the maximum. 
Moreover, the mean particle diameter of this wax has desirable 1 micrometer or less, and a thing with a particle size of 
0.6 micrometers or less is used especially suitably. In addition, a particle size distribution and a mean particle diameter 
can be measured using various kinds of particle measuring devices (for example, UP A by the micro truck company). If 
a wax with a particle size of 3 micrometers or more is contained in a wax particle, it will become difficult to 
manufacture the diameter toner of a granule with which the particle size distribution gathered at the condensation 
process. Moreover, since productivity becomes bad since the rate of polymerization in a seed polymerization becomes 
slow or the amount of remains monomers in a resin increases when 1 micrometer also has the large mean particle 
diameter of a wax particle, there is a bird clapper in a toner use that it is unsuitable. 

[001 1] In carrying out a seed emulsion polymerization under existence of a wax particle, a polymerization is advanced 
by adding serially the monomer (monomer which has the monomer which has an acid polar group, or a basic 
functional group) which has a polar group, and other monomers. Under the present circumstances, monomers may be 
added separately, they mix two or more monomers beforehand, and may add them. Furthermore, it is also possible to 
change monomer composition during monomer addition. Moreover, you may add as it is and a monomer can also be 
beforehand added as water, a surfactant, etc. and emulsified liquid mixed and adjusted. As a surfactant, a kind or two 
sorts or more of combined use systems are chosen from the aforementioned surfactant. 
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[0012] The monomer which has sulfonic groups which have carboxyl groups, such as an acrylic acid, a methacrylic 
acid, a maleic acid, a fumaric acid, and a cinnamic acid, such as a monomer and sulfonation styrene, as a monomer 
which has the acid polar group used by this invention is mentioned, moreover, as a monomer which has a basic polar 
group Amino styrene and the fourth class salt of its, a vinylpyridine, a vinyl pyrrolidone, The nitrogen-containing 
heterocycle content monomer of**, dimethylamino ethyl acrylate, Dimethylaminoethyl methacrylate, diethylamino 
ethyl acrylate, The acrylic ester which has amino groups, such as diethylamino ethyl methacrylate, (meta), and the 
acrylic ester which has the ammonium salt which formed these amino groups into 4 class (meta) - further Acrylamide, 
N-propyl acrylamide, N, and N-dimethyl acrylamide, N, and N-dipropyl acrylamide, N, and N-dibutyl acrylamide and 
an acrylic-acid amide can be mentioned. 

[0013] As other comonomers, styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, an alpha methyl styrene, 
p-chloro styrene, 3, 4-dichloro styrene, p-n-butyl styrene, p-tert-butyl styrene, p-nonyl styrene, Styrene, such as p- 
phenyl styrene, a methyl acrylate, an ethyl acrylate, An acrylic-acid propyl, acrylic-acid n-butyl, isobutyl acrylate, 
Acrylic esters, such as acrylic-acid hydroxyethyl and acrylic-acid 2-ethylhexyl A methyl methacrylate, an ethyl 
methacrylate, a methacrylic-acid propyl, Methacrylic-acid n-butyl, a methacrylic-acid isobutyl, methacrylic-acid 
hydroxyethyl, Methacrylic esters, such as methacrylic-acid-2-ethylhexyl, a butadiene, an isoprene, a cyclohexene, 
acrylonitrile, a methacrylonitrile, a vinyl chloride, vinyl acetate, etc. can be mentioned. 

[0014] these monomers ~ independence — or although mixed and used, 40-80 degrees C and a bird clapper have the 
desirable glass transition temperature of a polymer in that case If a glass transition temperature exceeds 80 degrees C, 
fixing temperature will become high too much, or aggravation of OHP transparency poses a problem, when the glass 
transition temperature of a polymer is less than 40 degrees C on the other hand, the preservation stability of a toner 
becomes bad too much, and a problem is produced. An acrylic acid is used as a monomer with an acid polar group, and 
styrene, an acrylic ester, and a methacrylic ester are suitably used as other monomers. It does not matter after adding an 
emulsifier further to the dispersion liquid of a wax particle, even if it advances a polymerization in going on a seed 
emulsion polymerization, performing a polymerization and adding an emulsifier during a polymerization. 
[0015] A redox-initiator system [ which was combined with reducing agents, such as ferrous salt by using as one 
component water-soluble polymerization initiators, such as a redox-initiator / which combined reducing agents, such as 
sodium hydrogen sulfite, as a polymerization initiator by using persulfates, such as potassium persulfate, a sodium 
persulfate, and an ammonium persulfate, and these persulfates as one component /, hydrogen-peroxide, 4, and 4'-azobis 
cyano valeric acid, t-butyl hydroperoxide, and a cumene hydroperoxide, and these water-soluble polymerization nature 
initiator ], benzoyl-peroxide, 2, and 2 f -azobisisobutyronitril etc. is used. You may add in a polymerization system 
before monomer addition at which stage after addition, and simultaneous and addition, and these polymerization 
initiators may combine these addition methods if needed. 

[0016] In this invention, although a well-known chain transfer agent can be used if needed, as an example of such a 
chain transfer agent, t-dodecyl mercaptan, 2-mercaptoethanol, a diisopropyl xantho gene, a carbon tetrachloride, 
TORIKUROROBURO peach methane, etc. are mentioned. Independent or two or more kinds of combined use are 
sufficient as a chain transfer agent, and it is used zero to 5% of the weight to a polymerization nature monomer. 
[0017] Although the polymer dispersion liquid obtained at the 1st process of this invention consist of a polymer 
primary particle of the form which included the wax substantially, as the morphology, the core-shell type, the phase 
separation type, the occlusion type, etc. may take which gestalt, and they may be the mixture of these gestalten. 
Especially a desirable thing is a core-shell type, a wax is usually used in 1 - 40 weight section to the binder resin 100 
weight section - having — desirable — 2 - 35 weight section - it is used in 5 - 30 weight section still more preferably 
Moreover, in the range which does not separate from the meaning of this invention, you may use simultaneously 
components other than a wax, for example, a pigment, an electrification control agent, etc. as seed. 
[0018] The range of the mean particle diameter of a polymer primary particle is usually 0.05-3 micrometers, and it is 
0.1-0.5 micrometers still more preferably 0.1-1 micrometer preferably. In addition, a mean particle diameter can be 
measured using a particle measuring device (for example, UPA by the micro truck company). It becomes [ control of 
condensation speed ] difficult and is not desirable if particle size becomes smaller than 0.05 micrometers. Moreover, 
since the toner particle size obtained by condensing will become large too much if larger than 3 micrometers, for the 
use of which high resolution is required as a toner, it is unsuitable. 

[0019] At the 2nd process of this invention, after mixing coloring agent dispersion liquid at least simultaneously with 
polymer dispersion liquid, the electrolyte of the specified quantity is added. As a coloring agent used here, any of an 
inorganic pigment or an organic pigment, and an organic dye are sufficient, or such combination is sufficient, 
independent [ in well-known arbitrary stain pigments, such as carbon black, the aniline bule, a copper phthalocyanine 
blue, a Phthalocyanine Green, Hansa yellow, a rhodamine system stain pigment, chrome yellow, a Quinacridone, a 
benzidine yellow, a rose bengal, a triaryl methane system color, monoazo, a JISUAZO system, and a condensation azo 
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system stain pigment, ] as these examples - or it can mix and use It is desirable in the case of a full color toner, to use 
a Quinacridone and a monoazo stain pigment as a benzidine yellow, monoazo, a condensation azo system stain 
pigment, and a Magenta, and to use a copper phthalocyanine blue as cyanogen as yellow, respectively. 
[0020] Usually, a coloring agent is used so that it may become 3 - 20 weight section to the binder resin 100 weight 
section. Although these coloring agents are also made to emulsify underwater and are used in the state of an emulsion 
under existence of the well-known aforementioned emulsifier, as a mean particle diameter, it is desirable to use a thing 
3 micrometers or less. If a mean particle diameter is set to 3 micrometers or more, since the particle size distribution of 
a floe becomes bad, it will become a problem. Although any of an organic salt and mineral salt are sufficient as an 
electrolyte used at the 2nd process of this invention, it is good preferably to use the metal salt of the monovalence or 
the multiple valued more than bivalent, as the example of such a salt NaCl, KC1, LiCl, Na2 S04, K2 S04, Li2 S04, 
MgC12, CaC12, MgS04, CaS04, ZnS04, aluminum2 3 (S04), and Fe2 3 (S04) etc. it is mentioned 
[0021] although an electrolytic addition changes also according to an electrolytic kind — usually — the polymer solid- 
content 100 weight section — receiving — the 0.01 - 100 weight section - desirable - 0.1 - 50 weight section — it is 
more preferably used in 0.1 - 25 weight section When there are few electrolyte additions than the 0.01 weight section, 
it is unsuitable for advance of an agglutination reaction to become slow, for fines 1 micrometer or less to remain also 
as for after an agglutination reaction, or for there to be problems, like the mean particle diameter of the obtained floe is 
set to 3 micrometers or less, and to use such a floe as a toner. Moreover, when there are more electrolyte additions than 
the 100 weight sections, it is rapid and is easy to become the condensation against which control is not effective, and a 
coarse powder 25 micrometers or more has the distorted configuration of ******** a f[ oc j n t ^ e obtained floe, and 
there are problems, such as becoming the thing of an indeterminate form. 

[0022] keeping the temperature of mixed dispersion liquid at less than 40 degrees C in adding an electrolyte — 
desirable - more — desirable - a temperature requirement 30 degrees C or less - it is good to keep it still more 
desirable to a temperature requirement 20 degrees C or less, and to perform electrolyte addition If temperature adds an 
electrolyte on conditions 40 degrees C or more, rapid condensation will take place, particle-size control becomes 
difficult, or the bulk density of the obtained particle is low and there is a bird clapper. The mean particle diameter of 
the mixed dispersion liquid obtained after adding an electrolyte has desirable 3 micrometers or less, and is usually 1 
micrometer or less still more preferably 2 micrometers or less more preferably. If a mean particle diameter exceeds 3 
micrometers, the configuration of the floe made to condense at the following process will turn into the shape of a fringe 
of a grape, the intensity of the obtained toner becomes bad too much, and fixing nature may get worse. 
[0023] The particle of an electrification control agent may be mixed simultaneously and the stage of ******** is also 
available for the mixture after electrolyte addition, and simultaneous and electrolytic addition before electrolytic 
addition with the 2nd process in the manufacturing method of the toner for electrostatic-charge image development of 
this invention, independent [ in well-known arbitrary objects ] as an electrification control agent - it is ~ carrying out - 

- it can use together and use When color toner adaptability (the color tone obstacle to a toner should not have the 
electrification control agent itself in colorlessness or light color) is taken into consideration, as right electric charge 
nature, a quarternary-ammonium-salt compound has metal salts, such as chromium of a salicylic acid or an alkyl 
salicylic acid, zinc, and aluminum, a metal complex, the metal salt of a benzilic acid and a metal complex, an amide 
compound, a phenolic compound, a desirable naphthol compound, etc. as negative electric charge nature, although 
what is necessary is just to determine the amount used as a toner with the desired amount of electrifications - usually - 

- the binder resin 100 weight section - receiving - 0.01 - 10 weight ******- further - desirable --**** for 0.1 - 10 
weight sections Although what carried out differential powder also of these electrification control agents underwater 
under existence of an emulsifier is used, as for the mean particle diameter, it is desirable that it is in the range of 0.01-3 
micrometers. 

[0024] Moreover, if needed, it is the 2nd process, and a wax particle may also be made to live together further and a 
mixed particle may be manufactured. In that case, the wax particle to be used may be the same as the wax used for the 
seed polymerization, and the thing of a different kind is also available. Agitating the mixed dispersion liquid obtained 
even at the 2nd process, it heats and a floe is made to generate at the 3rd process of this invention. Churning may be 
performed by the reaction vessel which has usual well-known churning equipment, for example, paddle wings, anchor 
wings, a three-sheet sweepback wing, the Max blend wings, etc., and a homogenizer, a homomixer, a Henschel mixer, 
etc. can also be used. 

[0025] Although particle-size growth by the agglutination reaction in this 3rd process is performed until the particle of 
the size of a toner particle is obtained substantially, controlling comparatively easily is possible by adjusting pH and 
temperature of dispersion liquid. Although a definition cannot be uniquely given since the value of pH in the 3rd 
process is replaced with the kind of emulsifier to be used, an amount, and the particle size of a target toner, in mainly 
using an anionic surface active agent, when usually using pH 2-6 and a cationic surface active agent, about eight to 12 
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pH is usually used. 

[0026] Below 40 degrees C or more (Tg+20 degree C) of reaction temperature are usually desirable to the glass 
transition point (Tg and abbreviation) of a resin. In addition, a glass transition point is measured by the differential 
scanning calorimeter (DSC). A more desirable temperature requirement is in Tg- (Tg+10 degree C). When reaction 
temperature is higher than (Tg+20 degree C), there is a problem that it is difficult to control to a desired particle size, 
and a coarse powder tends to be made. A reaction is taken as the toner particle of a desired particle size by holding at 
least 10 minutes or more, and holding 20 minutes or more more preferably at predetermined temperature. 
Predetermined temperature may carry out a temperature up by constant speed, and may carry out a temperature up to 
step WAIZU. Furthermore, since the stability of the floe of the toner size obtained at the 3rd process is increased, you 
may add the process which causes weld between the particles condensed in the range of - (Tg+20 degree C) (Tg+80 
degree C). Usually, weld between particles progresses further between this process, and the configuration of a toner 
particle can also be made round and can control a configuration if needed. The time of this process is usually 24 hours 
from 1 hour, and is 10 hours from 2 hours preferably. 

[0027] adding a homotypic or a different binder resin emulsion of a kind further, and making a particle adhere to a 
front face, after the particle size of a floe grows to the particle size of a final toner substantially in manufacturing the 
toner of this invention — the toner near the front face — it is also possible to embellish a character For example, the 
preservation stability of a floe can be increased by making the high resin of a glass transition point adhere to a front 
face. Moreover, the electrification nature of a toner can be raised by making the resin particle containing an 
electrification control agent or an electrification control agent adhere to a front face, moreover, the toner of this 
invention - the need - additives, such as a flow improver, - it can use ~ as such a flow improver - concrete — 
impalpable powders, such as a hydrophobic silica, titanium oxide, an aluminum oxide, and a magnesium oxide, — it 
can mention ~ usually - the binder resin 100 weight section - receiving — 0.01 - 5 weight section - desirable - 0.1 - 

^ eight ajtsjcsle^sjsjfcalcalssfcalcslislc 

[0028] Furthermore, as for the toner of this invention, resistance modifiers, lubricant, etc., such as non-subtlety 
powder, such as a magnetite, a ferrite, a cerium oxide, a strontium titanate, and a conductive titania, styrene resin, 
acrylic resin, a zinc stearate, and a lithium stearate, are used as an inner ** agent or an external additive. 0.05 - 10 
weight section grade is [ that what is necessary is just to select suitably with the performance for which it asks ] usually 
suitable for the amount of these additives used to the binder resin 100 weight section. 

[0029] You may use the toner for electrostatic-charge image development of this invention with which gestalt of a two- 
component system developer or a nonmagnetic 1 component system developer. When using as a two-component 
system developer, as a carrier, well-known things, such as what gave resin coating, and a magnetic carrier, can be used 
for the quality of a magnetic matter or those front faces, such as iron powder, magnetite powder, and ferrite powder. 
The styrene resin and the acrylic resin which are generally known as a covering resin of a resin coating carrier, a 
styrene acrylic copolymerization system resin, silicone resin, denaturation silicone resin, fluororesins, or such mixture 
can be used. 
[0030] 

[Example] An example explains this invention concretely below. That it is with the "section" in the following examples 
means the "weight section." Moreover, the mean particle diameter and molecular weight of a polymer particle were 
measured by the following method, respectively. 

Mean particle diameter: It measured with the micro truck company make, UPA or coal tar company make, and 
Coulter-counter multi-sizer II type (a Coulter counter and abbreviation). 

Weight average molecular weight: It measured by the gel permeation chromatography (GPC) (solvent : THF, a 
calibration curve : standard polystyrene). 

The obtained toner carried out the fixing examination by the following method. 

[003 1] The recording paper which supported the non-established toner image is prepared, the skin temperature of a 
heating roller was changed from 100 degrees C to 190 degrees C, it conveyed in the fixing nip section (nip width of 
face of 4mm), and the fixing state when being discharged was observed. Offset of a toner does not arise on a heating 
roller at the time of fixing, but the toner in the record paper after fixing makes the temperature field fully pasted up on 
the recording paper a fixing temperature field. When minimum temperature of the fixing temperature which this offset 
does not produce was set to tangent line and upper limit temperature was set to TU, TU-tangent line was made into the 
fixing temperature width of face. The fixing machine used the following method 1 or 2. (Method 1) The heating roller 
of a fixing machine of the mold release layer is made of FEP, the silicone oil was applied to this, and 5mm estimated 
nip width of face. (Method 2) The heating roller of a fixing machine of the mold release layer is made of PFA 
(tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer), and 4mm estimated nip width of face without the 
application of a silicone oil. 
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[0032] Example of reference 1 Nippon Oil & Fats make Uni-star M-2222SL (ester wax) was emulsified under 
existence of sodium dodecylbenzenesulfonate (DBS) and the nonylphenyl ether (NPE), having applied high-pressure 
shearing, and the emulsion (it is called the wax emulsion A) of an ester wax was obtained. The solid-content 
concentration of the obtained emulsion was 33.5%, and the mean particle diameter measured by UP A was 399nm. 
[0033] The following wax emulsions A and desalted water of an amount were taught to the glass reactor equipped with 
example 1 <seed emulsion-polymerization> churning equipment, a heating cooling system, a thickener, and each raw 
material and assistant preparation equipment, and the temperature up was carried out to 90 degrees C under the 
nitrogen air current. 
[0034] 
[Table 1] 

Wax emulsion A 63 section deionized water The 350 sections. [0035] Then, the following monomers, emulsifier 

solution, and the initiator were added and the emulsion polymerization was performed for 6.5 hours. 

[0036] 

[Table 2] (monomers) 

Styrene 64 section butyl acrylate 36 section acrylic acid 3 section TORIKURORO bromomethane The 0.5 sections 
(emulsifier solution) 

DBS The 0.27 sections NPE 0.01 section deionized water The 20 sections (initiator) 

2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 37 sections The 37 sections. [0037] It cooled 
after the polymerization-reaction end and the polymer dispersion liquid of opalescence were obtained (it abbreviates to 
polymer dispersion liquid A hereafter). The mean particle diameter which measured the weight average molecular 
weight of the obtained polymer dispersion liquid by 71,000 and UPA was 252nm, and Tg was 45 degrees C. When the 
cross section of the obtained emulsion was observed by transverse electromagnetic, it was observed that the wax is 
endocyst-ized by the resin. 

<Formation of a floe (manufacture of a toner)>. [0038] 
[Table 3] 

Polymer dispersion liquid A The 120 sections (as a solid content) 

Electric charge control agent phenol amide compound The 0.65 sections (as a solid content) 
Copper-phthalocyanine-blue * Water dispersion The 6.7 sections (as a solid content) 
* EP-700BlueGA (product made from the formation of size Japanese energy) 

[0039] Sodium chloride solution was added at 20 degrees C, carrying out distributed churning of the above mixture by 
the De Dis parser (it adds the 9 section as solid-content concentration). The mean particle diameter of the mixed 
dispersion liquid after sodium chloride solution addition was 1 .8 micrometers. Then, in order to carry out a temperature 
up to 45 degrees C, to hold for 0.5 hours and to raise the bond strength of a meeting particle further, after adjusting pH 
to five or more, agitating further, the temperature up was carried out to 95 degrees C, and it held for 5 hours, the slurry 
of the meeting particle obtained after that ~ cooling ~ Kiriyama - the toner (Toner A and abbreviation) was obtained 
by filtering, rinsing and freeze-drying with a funnel The volume mean particle diameter by the Coulter counter of the 
obtained toner A was 9.0 micrometers. Moreover, the rate of 1 .63% and 25 micrometers or more of the rate of 5 
micrometers or less of volume particle size was 0.01%, and the particle size distribution was very good. Thus, when 
the fixing nature of the obtained toner was evaluated, it was established among 125-190 degrees C or more by the 
method 1, and was established above 122-190 degrees C by the method 2. 

[0040] Polymer dispersion liquid were manufactured for the TORIKURORO bromomethane like the example 1 as an 
example 2 <seed emulsion polymerization> chain transfer agent except **** for the 1.3 sections (polymer dispersion 
liquid B and abbreviation). The mean particle diameter which measured the weight average molecular weight by GPC 
of the obtained polymer dispersion liquid B by 42,000 and UPA was 257nm. 

[0041] The toner particle was obtained like the example 1 except using <formation [ of a floe ] (manufacture of toner)> 
polymer dispersion liquid B (the toner particle B and abbreviation). The volume mean particle diameter by the Coulter 
counter of the obtained toner B was 7.0 micrometers. Thus, when the fixing nature of the obtained toner was evaluated, 
it was established among 1 18-190 degrees C or more by the method 1, and was established above 1 15-190 degrees C 
by the method 2. 

[0042] The following wax emulsions A and desalted water of an amount were taught to the glass reactor equipped with 
example 3 <seed emulsion-polymerization> churning equipment, a heating cooling system, a thickener, and each raw 
material and assistant preparation equipment, and the temperature up was carried out to 90 degrees C under the 
nitrogen air current. 
[0043] 
[Table 4] 
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Wax emulsion A 35 section deionized water The 330 sections. [0044] Then, the following monomers and the initiator 

were added and the emulsion polymerization was performed for 6.5 hours. 

[0045] 

[Table 5] (monomers) 

Styrene 75 section butyl acrylate 25 section acrylic acid 3 section TORIKURORO bromomethane The 0.5 sections 
(emulsifier solution) 

DBS The 0.27 sections NPE 0.01 section deionized water The 20 sections (initiator) 

2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 37 sections The 37 sections. [0046] It cooled 
after the polymerization-reaction end and the polymer dispersion liquid of opalescence were obtained (it abbreviates to 
polymer dispersion liquid C hereafter). The mean particle diameter which measured the weight average molecular 
weight of the obtained polymer dispersion liquid by 59,000 and UPA was 244nm, and Tg was 45 degrees C. 
<Formation of a floe (manufacture of a toner)>. [0047] 
[Table 6] 

Polymer dispersion liquid C The 110 sections (as a solid content) 

Electric charge control agent T-95 (10% dispersion liquid) The 0.65 sections (as a solid content) 
Copper-phthalocyanine-blue * Water dispersion The 6.7 sections (as a solid content) 
* EP-700BlueGA (product made from the formation of size Japanese energy) 

[0048] It is aluminum2 3 (S04) as an electrolyte, carrying out distributed churning of the above mixture by the De Dis 
parser. 0.4 section (solid-content concentration) addition was carried out. Then, in order to carry out a temperature up 
to 60 degrees C, to hold for 0.5 hours and to raise the bond strength of a meeting particle further, after adjusting pH to 
five or more, agitating further, the temperature up was carried out to 95 degrees C, and it held for 5 hours. Then, it 
processed like the example 1 and the toner particle was obtained (the toner particle C and abbreviation). The volume 
mean particle diameters by the Coulter counter of the obtained toner C were 12.0 micrometers and 22.0% of deflection 
coefficients. Thus, when the fixing nature of the obtained toner was evaluated, it was established among 128-190 
degrees C or more by the method 1, and was established above 140-190 degrees C by the method 2. 
[0049] Polymer dispersion liquid were obtained [ example 4 <seed emulsion polymerization> styrene ] for the 79 
sections and the butyl acrylate like the example 3 except **** for 21 sections (it abbreviates to polymer dispersion 
liquid D). The mean particle diameter which measured the weight average molecular weight of the obtained polymer 
dispersion liquid by 58,000 and UPA was 254nm, and Tg was 63 degrees C. 

[0050] <Formation [ of a floe ] (manufacture of toner)> polymer dispersion liquid D are used, and it is aluminum2 3 
(S04) as an electrolyte. Except carrying out 0.3 section (solid-content concentration) addition, and carrying out the 
temperature up of the temperature to 65 degrees C, the same operation as an example 3 was performed, and the toner 
particle was obtained (the toner particle D and abbreviation). The volume mean particle diameters by the Coulter 
counter of the obtained toner D were 8.0 micrometers and 22.3% of deflection coefficients. Thus, when the fixing 
nature of the obtained toner was evaluated, it was established among 140-90 degrees C or more by the method 1, and 
was established above 148-190 degrees C by the method 2. 

[0051] After adjusting pH of mixed liquor to 4 before electrolyte addition in having made the pigment and the 
electrification control agent condense and manufacturing a toner using example 5 polymer dispersion liquid A, the 
toner particle was obtained like the example 1 except having carried out 5 section (solid-content concentration) 
addition of the sodium chloride (Toner E and abbreviation). The volume mean particle diameter of this toner was 3.8 
micrometers, and the number mean particle diameter was 2.9 micrometers. 

[0052] The toner particle was obtained like the example 5 except having carried out 10 section (solid-content 

concentration) addition of the example 6 sodium chloride (Toner F and abbreviation). The volume mean particle 

diameter of this toner was 6.1 micrometers, and the number mean particle diameter was 5.0 micrometers. 

[0053] In having made the pigment and the electrification control agent condense and manufacturing a toner using the 

example of comparison 1 polymer dispersant A, other than not adding an electrolyte, when the condensation process as 

well as an example 1 was performed, particle condensation did not advance and a desired toner particle was not 

obtained. 

[0054] Example 2 of comparison <a seed emulsion polymerization> It is 0.5 ****** deionized water about DBS. The 
350 sections were heated at 90 degrees C, after that, the following monomers, emulsifier solution, and the initiator 
were added and the emulsion polymerization was performed for 6.5 hours. 
[0055] 

[Table 7] (monomers) 

Styrene 72 section butyl acrylate 28 section acrylic acid 3 section TORIKURORO bromomethane The 0.8 sections 
(emulsifier solution) 
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DBS The 0.27 sections NPE 0.01 section deionized water The 20 sections (initiator) 

2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 37 sections The 37 sections. [0056] The mean 
particle diameter which measured the weight average molecular weight of the obtained polymer dispersion liquid (it 
abbreviates to polymer dispersion liquid E) by 38,000 and UPA was 187nm, and Tg was 54 degrees C. <Formation of 
a floe (manufacture of a toner)>. [0057] 
[Table 8] 

Polymer dispersion liquid E The 100 sections (as a solid content) 

Electric charge control agent phenol amide compound (20% dispersion liquid) 

The 0.65 sections (as a solid content) 

Copper-phthalocyanine-blue * Water dispersion The 6.7 sections (as a solid content) 

Wax emulsion A The 20 sections (as a solid content) 

* EP-700BlueGA (product made from the formation of size Japanese energy) 

[0058] It is aluminum2 3 (S04) as an electrolyte below 20 degrees C, carrying out distributed churning of the above 
mixture by the De Dis parser. 2 section (solid-content concentration) addition was carried out, the temperature up of 
the temperature of a mixed solution was carried out to 55 degrees C after that, and condensation was advanced. Then, 
the same operation as an example 1 was performed, and the toner particle was obtained (the toner particle F and 
abbreviation). Although the volume mean particle diameter by the Coulter counter of the obtained toner F was 8.9 
micrometers, the number mean particle diameter was as small as 4.2, and its particle size distribution was large. 
Moreover, there were also many coarse powders 10 micrometers or more, and the standard deviation of a volume mean 
particle diameter was 8.7 micrometers (usually 2 micrometers or less). 
[0059] 

[Effect of the Invention] By this invention, fixing nature can manufacture the toner which can respond [ that it is good 
and ] to high resolution-ization and which consists of a uniform particle with the diameter of a granule. Moreover, the 
particle size distribution of the obtained toner is narrow, and can manufacture a toner cheaply from not needing a 
classification process. 



[Translation done.] 



